Background: Uterine rupture occurs when there is complete or partial separation of the uterine wall. It is associated with increased morbidity and mortality for both the mother and the infant.
Introduction
Uterine rupture is classified as complete or partial separation of the uterine walls and is often associated with high morbidity and mortality [1] . There are several risks factors for uterine rupture with the most common being separation of a previous hysterotomscar. Other risks factors include trauma, injury, prior myomectomy or other uterine surgeries, or uterine anomalies [2] . Spontaneous rupture comprises a few as 1 in 15,000 deliveries [3] .
Uterine rupture in the second trimester is very rare, especially without predisposing risk factors. While uterine rupture in a patient with a prior cesarean section often occurs at the site of the prior hysterotomy scar, a case of a patient with rupture in a location unrelated to her scar is noteworthy for the literature. This is a case of a patient with a history of two prior low transverse cesarean sections who presented with a fundal uterine rupture at seventeen weeks gestational age leading to fetal demise.
Case Report
A 32-year-old gravida 5, para 2 at 17 weeks and 1 day gestation presents to the emergency department complaining of mild abdominal pain, primarily located in the right upper quadrant, for the past month. She has previously been evaluated by both her primary obstetrician and in the emergency department of her local hospital. That morning, she had new onset vaginal bleeding with increasing abdominal discomfort, worse than previously. She was noted to be anemic with a hematocrit of 23 and subsequently became hypotensive, tachycardic, and diaphoretic while in the emergency department. from early imaging. Computed tomography was obtained by the emergency department to assess suspected uterine rupture noting similar findings with a fetus lying anterior to the uterine fundus and moderate hemoperitoneum (Figure 1) . At this time, the obstetrics team was called for an emergency consult.
Transfusion protocol was started in the emergency department and the patient was taken immediately for an exploratory laparotomy. A vertical midline incision was made, and upon entrance into the peritoneum, significant amount of blood and clot was noted. The uterus was exteriorized from the abdomen noting full thickness transverse uterine rupture across the fundus measuring approximately five centimeters that did not extend to either fallopian tube. The fetus was completely extruded from the uterus with minimal placental attachment. Two to three liters of blood and clot were removed from her abdomen. There was no disruption of the prior cesarean hysterotomy site. There was an area on the small bowel that was concerning given its appearance ( Figure  2 ). General surgery was consulted intra-operatively and they performed a smallbowel resection and re-anastomosis. Final pathology was 1 consistent with a four centimeter resolving hematoma. Due to significant bleeding and hemoperitoneum, a supracervical hysterectomy was performed. Normal adnexa were seen. Prior to events leading to the aforementioned presentation, the patient had an uncomplicated pregnancy. She had regular obstetric care and a twelve-week ultrasound without noted uterine or placental anomalies. She had no reported history of abdominal trauma, drug use, smoking, or elevated blood pressures. She was on no medications other than prenatal vitamins. Her surgical history was significant only for two prior low transverse cesarean sections.
Discussion
Second trimester uterine rupture is exceedingly rare. The previous patient represents a case of a patient that would have an increased risk of uterine rupture at term at the point of prior hysterotomy, but without risks factors for rupture at an alternative location or in the second trimester. Uterine rupture can be fatal to the infant and can represent significant maternal morbidity and mortality, especially if it goes unrecognized. The risks of uterine rupture following one cesarean section is 0.7-0.9% while following two cesarean sections rises to 0.9-1.8% [4] . These risks, however, only represent rupture at the prior hysterotomy incision. In patients with second trimester demise undergoing medical management with prostaglandins, the risk of uterine rupture is estimated to be at 0.4% in women with one prior low transverse cesarean section according to a study by Berghella, et al. In the same study, they did not see any cases of uterine rupture in the 46 women who had two prior low transverse cesarean sections (Figure 3) . The risk of uterine rupture increased to 50% in this study in those who have had a prior classical cesarean delivery [5] .
Cases have been reviewed for uterine rupture in patients without history of prior uterine incisions. In a review by Sun et al., fifteen cases of rupture were reviewed. Of these cases, 7 of these cases occurred in the second trimester with the uterine location within the fundus or cornua for most. Most of these cases also had presenting risk factors including uterine anomalies, abnormal placentation, or drug use [6] . While our patient did not present with these risk factors, there may be more information to be gained on review of these cases in that these rupture were also fundal location when they occur in the second trimester.
Early uterine ruptures have been noted in patients 1 with muellerian anomalies. These ruptures are often seen in patients with no history of uterine surgical procedures [7] . Abnormal placentation has also been noted as a cause for rupture in an unscarred uterus, most notably with placenta increta or percreta (Figure 4) . Of cases reviewed with uterine rupture in an unscarred uterus available through the literature, the rupture site is most often located at the fundus or the cornua [8] . In laboring patients, the rupture site is often within the lower uterine segment that is thinned and the weakest site of the uterus. While second trimester uterine ruptures have been noted on rare cases, the rupture site most often occurs at the site of prior incision following several prior cesareans or may be related to trauma.
Figure 4
Examination of the uterus at the time of laparotomy noting uterine rupture across the fundus. Note: fetus removed.
Signs of early uterine rupture may be harder to distinguish due to nonspecific symptoms. While many women present to the providers in the second trimester with vague complaints of non-specific abdominal pain, uterine rupture is not often high on the list of differentials. In this case, the patient had several weeks of abdominal pain before she became unstable and rupture was diagnosed. Many of the patient's complaints were previously dismissed as "pains of pregnancy" in both the emergency department and obstetric office visit. It was not until the patient became unstable with vaginal bleeding that further investigation was performed. While not all patients with abdominal pain require extensive work-up, this case offers teaching opportunities to increase the differential diagnosis for persistent abdominal pain in the pregnant setting.
Conclusion
While second trimester uterine rupture may not present with the same magnitude of signs and symptoms seen closer to term, physicians need to consider the diagnosis in pregnant patients presenting with abdominal pain. Based on the estimated size of the fetus on ultrasound upon arrival in the emergency department and the prolonged symptoms, there is concern for the timing of the uterine rupture. While the patient had an acute change in hemodynamic stability during the current presentation, there is a possibility that the rupture had been present for many days or even weeks prior.
While the ultimate cause of rupture still remains unclear in this patient, our suspicion leans towards corneal placentation based on the location of the uterine rupture at the time of laparotomy. Similar to abnormalities seen with placental accreta, corneal placentations can cause a change in the integrity of the myometrium, increasing the risk of uterine rupture. While it may be possible that the rupture may have started off as a small defect, the outcome would most likely be unchanged. While some cases have looked at the possibility of repair of small defects, these have primarily been seen in rupture on the unscarred uterus. More cases would need to be reviewed to determine the plausibility of these procedures on rupture occurring on those patients with prior hysterotomy.
